A Simple Method for Preparing Homogeneous Suspensions of Dermatophytes and for Estimating the Number of Viable Particles in These Suspensions***  by Friedhoff, Frances Wolfe & Rosenthal, Stanley A
A SIMPLE METHOD FOR PREPARING HOMOGENEOUS SUSPEN-
SIONS OF DERMATOPHYTES AND FOR ESTIMATING THE
NUMBER OF VIABLE PARTICLES IN THESE SUSPENSIONS* t
FRANCES WOLFE FRIEDHOFF, MS. AND STANLEY A. ROSENTHAL, Ph.D.
Because of the typical morphology of a fungous colony, working with this
material presents certain problems which do not usually arise in bacteriological
work. Unlike bacterial cells which usually readily disperse when placed in
aqueous media, portions of fungous. material tend to remain in compact clumps
so that comparable samples are difficult to obtain from a single suspension.
The need for developing a simple technic for obtaining uniform suspensions
of fungi became evident in our laboratory in the course of two different investiga-
tions being conducted at the New York Skin and Cancer Unit. The first was an
inquiry into the ability of dermatophytes to survive in water (1). The number of
colonies obtained from periodic samples of the fungous suspension was erratic,
not only because of a change in the number of fungi present, but because of an
uneven distribution of the organisms in the water as well. Survival curves, there-
fore, could not be established. The second investigation concerned experiments
in which human volunteers were exposed to water deliberately contaminated
with pathogenic fungi (1). Here it appeared desirable to use as inocula suspen-
sions containing known amounts of viable fungous particles.
Hand-grinding portions of fungous culture by mortar and pestle, in an at-
tempt to break apart clumps of mycelia, produced varying results; and the use of
blenders (2, 3, 4) to accomplish this end, presented difficulties in controlling
contamination, readily preparing small quantities of suspension, or obtaining
suitable equipment.
Therefore, a method entailing vigorous stirring of a small quantity of fungons
culture in saline with a motor-driven glass rod was developed for dispersing the
mycelia. In order to test for homogeneity, a modification of a standard bacterial
plate count was investigated as a means for calculating the number of viable
elements per ml present in the suspension.
PROCEDURE
The stirring apparatus consisted of the following: (a) a test tube 100 cm long
and 12 mm in diameter, (b) an electric stirring motor, and (c) a stirring rod. The
stirring rod was made by bending one end of a glass rod 22.5 cm in length and 8
mm in diameter into an S-shape curve which described a circle approximately
10 mm in diameter. However, these dimensions were not critical.
* From the Department of Dermatology and Syphilology of the New York University
Post-Graduate Medical School (Dr. Marion B. Sulzberger, Chairman), and the Skin and
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Fic. 1. Apparatus for fragmenting clumps of dermatophytes
Two ml of physiological saline and the stirring rod were placed in the test
tube. Instead of a cotton plug, gauze was fastened over the tube with a rubber
band. The bent end of the stirring rod remained within the test tube while the
straight end pierced the gauze and could be fitted into the adjustable chuck of
the motor. Twenty layers of cotton gauze sufficed to keep the contents of the
tube uncontaminated during the stirring process and allowed the stirring rod
to rotate. The completed unit is shown in Fig. 1.
The entire unit of test tube, saline, stirring rod and gauze, was sterilized by
autoclaving.
Portions of fungous culture approximately 0.5 cm in diameter were picked with
sterile forceps from the surface of actively growing colonies, and placed in the
sterile test tube containing the stirring rod (Fig. 2). Since adhering agar was
_I- 4
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FIG. 2 FIG. 3
FIG. 2. Clumps of 2'. rubrum in saline before stirring
FIG. 3. Homogeneous suspension of T. rubrum after stirring for 35 minutes
found to interfere with the process, care was taken to remove oniy the superficial
growth. The straight end of the glass rod was then fitted to the motor and the
fungous suspension subjected to the maximum speed of revolution (2400 rpm
without load). The stirring time for any given sample was considered adequate
when the suspension appeared grossly homogeneous and varied from 20—35
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minutes (Fig. 3). Serial 10-fold dilutions of the suspension were then prepared
in saline. From these dilutions, 0.1 ml samples were pipetted onto Sabouraud's
dextrose agar plates and spread over the surface by means of sterile glass rods
which had been bent to a 90° angle. The plates were incubated at room tempera-
ture for 4—8 days and the colonies were counted with a Quebec Colony Counter.
Plates which were not overcrowded with colonies were usually obtained from
the highest dilution showing turbidity or the 2 lowest dilutions in which gross
turbidity disappeared.
A series of 5 experiments were carried out, 3 with Trichophyton rubrum, 1
with T. violaceum and 1 with T. mentagrophytes.
RESULTS
A summary of individual plate counts in the series of 5 trials is contained in
Table I. From the mean number of colonies obtained in each trial, and by mul-
tiplying by the dilution factor, the number of viable particles per ml of stirred
suspension was calculated. Each series of plate counts was then analyzed accord-
ing to the method of Chi square. In all trials the value of P was well above .05
indicating that the deviation of plate counts from the mean was the result of
chance only, and that homogeneity had been accomplished.
Microscopic examination of unstained preparations and of slides stained by
the Hotchkiss-McManus technic revealed that the stirring method described
had produced small clumps of mycelia and isolated filaments of various lengths
(Figs. 4 and 5).
DISCUSSION
The methods described in the literature for fragmenting fungous colonies re-
quire the use of a blender which is difficult to sterilize, or devices of a special
construction (2, 3, 4). The method described here eliminates these difficulties,
and permits the easy preparation of small quantities of homogeneous suspensions
of dermatophytes.
Although the stirring method brought about the gross appearance of homo-
geneity to saline containing clumps of dermatophyte colonies, microscopic ex-
amination of this stirred material showed that masses of mycelia were not
entirely disrupted into individual filaments, and that filaments thus obtained
were of varying lengths.
As determined by the method of Chi square, however, the number of viable
fragments in these suspensions were evenly distributed throughout the suspen-
sion. Each viable particle, whether composed of several hundred cells contained
in a small clump, or a small fragment of mycelium would give rise to a single
fungous colony upon plating on a suitable medium.
The use of such suspensions may be of value in research, for example, where
quantitatively similar inocula on several media are required.
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SUMMARY
A Simple method for fragmenting fungous clumps into a grossly homogeneous
suspension of organisms and for estimating the number of viable fragments in
such a suspension is described.
Fragmentation is accomplished by subjecting portions of a fungous culture
in saline to the action of a stirrer equipped with an easily prepared stirring rod.
Homogeneity is demonstrated by a modified standard bacterial plate count
method. The number of viable particles is estimated from the mean number of
colonies obtained in a series of replicate platings.
The method has the advantages of utilizing low-cost, readily available labora-
tory equipment and requiring no extraordinary measures to control contamina-
tion.
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